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BACKGROUND: The Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 required the development of “. . . methods and criteria for determining
the appropriate extent of removal, remedy, and other measures. . .” for respond-
ing to releases of hazardous pollutants and contaminants. [CERCLA Section
105(a)(3); 42 USC 4605(a)(3)] In response to that mandate, the U. S. Environ-
mental Protection Agency (EPA) developed a formal process for the comparative
evaluation of potential remedial alternatives after it has been determined that re-
mediation is warranted. That process is elucidated in the revised National Oil
and Hazardous Substances Pollution Contingency Plan (NCP).

A central component of EPA’s alternatives evaluation process is the develop-
ment of remedial action objectives or remediation goals for the response action
that are protective of human health and the environment. [40 CFR 300.430(e)] Nu-
merical remediation goals (RGs) can be based on existing environmental stand-
ards or risk calculations, thus providing crucial targets for successful remedial
alternatives to meet.

This Information Brief, which is one of a series of briefs addressing various CER-
CLA risk assessment topics, explains the requirements for development and ap-
plication of preliminary RGs (PRGs), which are used for screening purposes, and
final RGs, which are the remedial action objectives to be attained by the selected
remedy. 

STATUTE: The Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthoriza-
tion Act (SARA) of 1986

REGULATION: National Oil and Hazardous Substances Pollution Contingency Plan, Final Rule;
55 FR 8666, March 8, 1990; 40 CFR Part 300.
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What are Remediation Goals how do they
relate to Preliminary Remediation Goals?

Remedial Action Objectives or final Remediation
Goals (RGs) are media-specific cleanup goals for a se-
lected remedial action. Remediation efforts would be con-
sidered complete and no further action would be neces-
sary upon attainment of the Remediation Goals. Prelimi-
nary remediation goals (PRGs) are the initial or proposed
cleanup goals developed to provide risk reduction targets
(Reference 1). PRGs are refined into RGs during the
course of the Remedial Investigation/ Feasibility Study
(RI/FS) process based on cost, technical feasibility, com-
munity acceptance, uncertainty in the baseline risk assess-
ment, schedule, and other risk management considera-
tions. In the Record of Decision (ROD) where final
cleanup targets are documented, RGs may also be called
“ remediation levels”  (Reference 1). [40 CFR 300.430(f)]

Development of RGs constitutes a core component of
the development and screening of potential remedial alter-
natives conducted in the Feasibility Study (FS). RGs can
be qualitative statements or numerical values expressed as
concentrations of a chemical in an environmental me-
dium. Achieving the RGs in the remedial action should re-
sult in residual contamination levels that are protective of
human health and the environment. [40 CFR
300.430(e)(2)(i)] RGs must be properly described in order
to identify a set of potentially viable remedial alternatives.
This description should include: (1) contaminants of con-
cern, (2) exposure routes and receptors, and (3) accept-
able contaminant levels for each exposure route (Refer-
ence 2). Numerical RGs are generally not required or ap-
plicable for alternatives that employ containment or engi-
neered barrier technologies.

When are and how are Preliminary
Remediation Goals established?

PRGs can be established as soon as information about
site risk indicates that the site poses unacceptably high
risks to human health or the environment. PRGs should
be developed for principal threat chemicals, i. e., those
chemicals that are major contributors to unacceptable can-
cer risks or non-cancer hazards. PRGs can initially be for-
mulated prior to the completion of the baseline risk assess-
ment (i.e., in the scoping stage or concurrent with early RI
activities).Based upon available site information and Ap-
plicable or Relevant and Appropriate Requirements
(ARARs), PRGs can be developed for complete exposure
pathways identified in the site conceptual exposure model
(SCEM, Reference 3), which should be developed prior to
the development of PRGs. When there are multiple path-
ways or contaminants present, EPA will develop risk-
based PRGs. When only a single pathway or contaminant
is present, EPA will establish PRGs based on ARARs.
However, in a new policy directive (Reference 4) EPA
states that the agency establishes ARAR-based PRGs on
the assumption that an individual ARAR will be protec-
tive. The new EPA policy directive also states that in rare
cases where, based on information available to EPA, the
agency concludes that this assumption is not accurate, the
agency may establish PRGs at levels that are more protec-
tive than required by the ARAR even at sites with a single
pathway or contaminant. This means that the resulting

PRGs may achieve a level of risk that is more protective
than that associated with the ARAR.

As RI activities are completed, and as baseline risk as-
sessment results become available, additional PRGs may
need to be identified or developed if previously unidenti-
fied exposure pathways or contaminants of concern are
identified. It should be noted that until the final remedy is
selected and documented in the ROD, these PRGs,
whether ARARs-based or risk-based, constitute initial
guidelines, not final cleanup goals (Reference 1). [40
CFR 300.430(e)(2)(i)] Where ARARs are not available or
where numerical PRGs must be developed to derive RGs,
calculated values or EPA’s published risk-based values
have been used as PRGs. EPA Regions III and IX peri-
odically publish PRGs as risk-based concentration tables
and PRG tables, respectively. 

What are the factors involved in developing
Remediation Goals?

Where remediation is warranted based on the result of
a baseline risk assessment or other risk management con-
siderations, the selected remedy must be able to meet the
RGs. The NCP directs selection of a remedy from poten-
tial remedial alternatives based in part on two threshold
criteria: 1) overall protection of human health and the en-
vironment; and, 2) compliance with ARARs [40 CFR
300.430(e)(9)(iii)]. These criteria are also used to identify
PRGs for refinement into RGs. The following factors
should be considered in the development of RGs from
PRGs:

❑ Media of Concern - The relevance of PRGs to the me-
dium of concern must be evaluated. For example, if the
PRG is a primary drinking water standard and the me-
dium to be remediated is shallow perched water in dis-
continuous sand lenses but it is not tapped for drinking
purposes, then the PRGs should not be considered to
be relevant to actual groundwater use, and thus may be
too stringent to be an RG.

❑ Contaminants of Concern - The RGs must address
the key contaminants of concern or principal threat
chemicals which contribute to the baseline risk. As
such, the RGs, whether qualitative or quantitative,
must identify how performance of the selected remedy
will be evaluated for its success in cleanup. Numerical
RGs that identify acceptable contaminant levels in the
medium after remediation must be quantifiable (i.e.,
readily achievable and within the laboratory’s practical
quantitation limits).

❑ Future Land Use - The RGs should be based on the
“stakeholder preferred”  future land use and should not
present unacceptable risks from the future exposure
pathways, migration mechanisms, and exposure routes
which result from these future uses. 

❑ Exposure Pathways and Receptors - PRGs used to
derive RGs must be based on exposure pathways that
are realistic, reasonable, and complete, and receptors
that have the highest exposure (as determined by the
baseline risk assessment and the stakeholder-preferred
future land use). If PRGs are not based on site-specific
exposure information (human activity patterns, recrea-
tional exposure factors, ecological exposures factors,



etc.) they must be modified before they can become
RGs.

❑ Toxicity Information  - The toxicity information
should be verified with the most recent data (i.e., haz-
ard and dose-response information) available through
the Integrated Risk Information System (IRIS). Toxic-
ity values used in developing risk-based PRGs may be
out of date. RGs that are derived from outdated PRGs
may be overly or not adequately protective.

❑ Target Risk Levels - Numerical PRGs are typically
based on the upper bound carcinogenic risk of one in a
million (10-6) or a hazard quotient of unity. PRGs can
be proportionally adjusted upward to become RGs for
a higher acceptable carcinogenic risk or hazard level to
account for the conservatism inherent in the PRGs (i.
e., toxicity values and exposure assumptions). Specifi-
cally, the RG can be based on a 10-4 cancer risk that is
still within the NCP’s acceptable range (10-4 to 10-6)

for carcinogenic risk. Similarly, the RG for a noncar-
cinogen can be several times higher than the corre-
sponding PRG based on the uncertainty factor associ-
ated with the reference dose and exposure factors. In
certain instances, RGs may have lower values than
PRGs based on a downward adjustment because of
many co-occurring principal threat chemicals and com-
plete exposure pathways. RGs for protecting ecological
receptors should be developed in consultation with eco-
logical risk assessment experts like those in the EPA’s
Regional Biological Technical Assistance Group
(BTAG) and the Natural Resource Trustees.

The carcinogenic risk level corresponds with the ex-
cess likelihood (over a lifetime) of an individual devel-
oping cancer as a result of exposure to a specific con-
taminant from all potential site exposure pathways.
The non-cancer risk level equates with a contaminant
level which would not be expected to adversely affect
the exposed population, including sensitive sub-popula-
tions, if exposed over a lifetime or part of a lifetime.
[40 CFR 300.430(e)(2)(i)(A)] When both a carcino-
genic and a non-carcinogenic risk-based PRG are calcu-
lated for a particular chemical in a particular medium,
the more health protective of the two should be used.
Note, however, that these target risk levels (and the re-
sulting numerical risk-based PRGs) do not necessarily
represent realistic exposure and risk and therefore real-
istic or appropriate cleanup levels. The final RGs
should be determined through the remedy selection
process, taking risk management considerations into ac-
count.

❑ Other Factors - Other factors related to technical limi-
tations (e.g., detection or quantification limits for spe-
cific contaminants) as well as factors such as commu-
nity acceptance, cost, schedule, etc. should be consid-
ered when developing RGs.
[40 CFR 300.430(e)(2)(i)(A)]

How does development of Remediation Goals
for radionuclides differ from chemical
contaminants?

Earlier it was mentioned that a recent EPA policy direc-
tive (Reference 4) states that in rare cases where, based on
information available to the EPA, the agency concludes

that an individual ARAR is not sufficiently protective, the
agency may establish PRGs at levels that are more protec-
tive than required by the ARAR even at sites with a single
pathway or contaminant. The EPA policy directive states
that EPA headquarters has determined that sites with ra-
dioactive contamination are examples of sites at which
the more protective policy on PRG development may be
implemented. This means that a resulting radionuclide
PRG may achieve a level of risk that is more protective
than that associated with a radionuclide ARAR.

Risk-based PRGs and RGs for radionuclides are de-
rived in essentially the same manner as for chemical con-
taminants except for the following (References 1 and 5).
First, input quantities for radionuclides are expressed in
terms of activity (e.g., picocuries), not mass. Second, only
the carcinogenic effects of radionuclides are considered
(because they emit ionizing radiation, radionuclides are
considered Class A carcinogens, and their health risks are
usually associated with this radiotoxicity rather than their
chemical toxicity). Third, slope factors for radionuclides
provided by IRIS or Health Effects Assessment Summary
Tables already internalize consideration of such factors as
potential absorption into the body, retention in body or-
gans, etc. Therefore, radionuclide slope factors are not ex-
pressed as a function of body weight or time, and do not
require corrections for lung transfer efficiency or gastroin-
testinal absorption. 

Do all contaminant remediation goals affect
remedial implementation equally?

No. Some contaminants may be responsible for much
of the overall risk identified in the baseline risk assess-
ment, or may be harder to treat than others. Selecting a re-
medial alternative that will achieve the goals for such
“ limiting chemicals”  may result in cleaning up other con-
taminants to levels more protective than their individual
goals (Reference 1). [40 CFR 300.430(e)(2)(i)(A)(3)] 

Where and how are final cleanup levels
documented?

Chemical-specific remediation levels, and the corre-
sponding reduced risk levels to be attained upon comple-
tion of the selected remedial alternative, should be docu-
mented in tabular form in the Decision Summary section
of the ROD as chemical-specific remediation levels or
qualitative definition of the risk-reduction cleanup objec-
tive to be achieved for non-numerical RGs (Reference 6).
In addition, the basis for these values (e.g., risk or
ARARs) also should be identified. That table should in-
clude such information for all affected media addressed in
the ROD. [40 CFR 300.430(f)(5)]

Questions of policy or questions requiring policy deci-
sions will not be dealt with in EH-413 Infor-
mation Briefs unless that policy has already
been established through appropriate docu-
mentation. Please refer any questions con-
cerning the subject material covered in this
Information Brief to John Bascietto,
RCRA/CERCLA Division, EH-413, (202) 586-
7917, or john.bascietto@eh.doe.gov.


